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PC Board 
To o Is 386 



to OrCAD 
Layout 
+ 



You now have OrCAD PC Board Layout Tools 386+, a 
powerful yet straightforward PC board layout tool set with 
the capability of an engineering workstation. PC Board 
Layout Tools 386+ is designed with today's high density, 
multi-package board engineering environment in mind. 

PC Board Layout Tools 386+ features extensive autorouting 
capability of up to 16 simultaneous layers, and gives the PC 
board designer sophisticated manual routing tools. Also 
featured is an extensive collection of surface mount and 
thru-hole modules libraries, and all the utilities needed to 
release a board to manufacturing. 

You can import an existing board file into PC Board Layout 
Tools 386+, then use the board as a module. This capability 
reduces your design time by providing access to reusable 
board designs. 

Complex pad array layouts are easy to create in the PC 
Board Layout Tools 386+ module library editor. You use pad 
array generators to automatically lay out chip carriers, 
staggered pin connectors, pin grid arrays, and polar 
coordinate modules. 

PC Board Layout Tools 386+ uses extended memory, up to 
the maximum available. It also uses virtual memory, so you 
can work with very large boards by having program and 
board file information temporarily stored on the hard disk 
that would normally be stored in memory. Board design and 
module complexity are limited only by the amount of 
available PC memory and virtual memory disk space. 
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PC Board Layout Tools 386+ is specifically written for 
personal computers using an 80386 or better microprocessor. 
The added capabilities of these microprocessors — chiefly 
larger memory capacity and greater speed — are leveraged 
by OrCAD's new 32-bit database and software. 

PC Board Layout Tools 386+ is a completely new product, 
and supports most popular graphics boards, printers, and 
plotters. All of the PC Board Layout Tools 386+ programs, 
libraries, and drivers work with and support the 32-bit 
database. 
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Minimum 

configuration 



Virtual memory 
recommendations 



Configuring virtual 
memory 



To use PC Board Layout Tools 386+, you must have an IBM 

PC or compatible with: 

❖ An 80386 or faster microprocessor. A floating point 
coprocessor (80387, 80487) is highly recommended. 

❖ A VGA or higher resolution display. 

❖ Four megabytes of free RAM after DOS and all device 
drivers are loaded. Full autorouting capability requires 
eight megabytes of RAM, with sixteen megabytes 
recommended for increased performance. 

❖ A hard disk with ten megabytes or more of free storage 
space for product installation. Additional contiguous 
hard disk space is needed for effective use of virtual 
memory. See Virtual memory recommendations. 



PC Board Layout Tools 386+ uses virtual memory to swap 
portions of program code and file data to your computer 
hard disk when all system RAM is used. The data swapped 
to disk is stored in a temporary file and read back when the 
data is needed. The following are recommendations for 
achieving optimum virtual memory performance: 

❖ Use a disk defragmenting utility to maintain your free 
hard disk space as a single, contiguous area. 

❖ Provide adequate disk space for swapping. A good rule 
of thumb is to multiply your system memory by 1.5 and 
have at least that much contiguous disk space 
available for the swap file. 

Virtual memory for PC Board Layout Tools 386+ is 
dynamically allocated. This means that when system RAM 
is filled, the swap file increases and decreases in size, 
according to program demands. 



You use CFIG386.EXE to perform custom virtual memory 
configurations for PC Board Layout Tools 386+. For most 
systems, the default configuration is acceptable. 

Refer to Appendix A: Phar Lap technical information for 
virtual memory configuration options. 
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Finding the 
information you 
need 



Project-oriented design 
environment 



These guides accompany PC Board Layout Tools 386+: 

❖ PC Board Layout Tools 386+ User's Guide 

❖ PC Board Layout Tools 386+ Reference Guide 

❖ Installation & Technical Support User's Guide 

❖ ESP Design Environment User's Guide 

❖ Stony Brook M2EDIT Text Editor User's Guide 

❖ Fast Track , a quick reference for PCB II users upgrading 
to PCB 386+ 



PC Board Layout Tools 386+ is one part of a fully integrated 
Electronic Design Automation (EDA) system. The design 
environment means you can focus on what's important: the 
design. Designs are organized on a project-by-project basis, 
with all the design files — schematics, netlists, parts lists, 
simulation results, and board layouts — stored together. 

The ESP Design Environment User's Guide introduces the 
graphical environment under which PC Board Layout Tools 
386+ and the other OrCAD tool sets operate. In this 
environment, OrCAD tools and tool sets, such as PC Board 
Layout Tools 386+, are accessed via buttons. There are four 
OrCAD tool sets. They are: 

❖ Schematic Design Tools 

❖ Digital Simulation Tools 

❖ Programmable Logic Design Tools 

❖ PC Board Layout Tools 

Buttons to access all four OrCAD tool sets display on the 
Design Environment screen, even if you only have one tool 
installed on your computer. 
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Beyond the basics 



Working in the 
Design 

Environment 



Once you have mastered the basics, refer to the PC Board 
Layout Tools 386+ Reference Guide for information that 
will help you plan and create your design. The reference 
guide explains how to tailor configurations to match your 
personal requirements, and provides detailed information 
about the commands and concepts of PC Board Layout Tools 
386+. The PC Board Layout Tools 386+ Reference Guide is 
designed to be a continuing source of instruction and 
reference as you use PC Board Layout Tools 386+. 



PC Board Layout Tools 386+ is one part of a fully integrated 
electronic design automation environment. The graphical 
design environment: 

❖ Runs the tools within a tool set. The tools that make up 
PC Board Layout Tools 386+ are listed in the next 
section. 

❖ Moves between tool sets without switching directories 
or copying files. 

❖ Configures tools. Each tool can be configured and the 
configuration stored. This eliminates the need to enter 
command line switches every time a tool is used. 

❖ Organizes designs by project. All files associated with 

a design — schematics, netlists, reports, PLD source code, 
simulation results, and board layouts — are stored in one 
location. This location is actually a directory on your 
computer's hard disk. Each design has its own directory 
containing all of the files described above. 
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Tools 



The tools in a tool set are organized by function: 

❖ Editors 

❖ Processors 

❖ Librarians 

❖ Reporters 

❖ Transfers 

Figure 1-1 shows how these tools are organized on the PC 
Board Layout Tools screen. 

These functions are described briefly on the pages that 
follow. The explanations assume you are already familiar 
with common electronic design terms and concepts. If you are 
just learning about PC board design, some terms we use to 
describe the tools may not be familiar to you. Don't worry: 
basic, essential concepts and skills are thoroughly covered 
in chapters 3 through 9 of this guide. Advanced concepts are 
fully explained in the PC Board Layout Tools 386+ 

Reference Guide. 




Figure 1-1. The PC Board Layout Tools screen. 
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Editors Editors modify or create design files. PC Board Layout 
Tools 386+ contains three editors: 

❖ Edit Layout routes the layout. 

❖ Edit File is used to create and edit text files. 

❖ View Reference is used to review reference material 
supplied with PC Board Layout Tools 386+ using a text 
editor. 



Processors Processors are tools that subject a design file to a specific 
process. PC Board Layout Tools 386+ includes four 
processors: 

❖ Modify Modules modifies pad shape, pad size, and 
drill size for modules either in a layout or in a module 
library. 

❖ Create NC Drill File creates a report of drilling 
information, including location and drill size, for a 
board file. 

❖ Reannotate Board File reannotates your board file so 
the modules are numbered sequentially. You can 
reannotate specific modules, or all modules in a board 
file. 

❖ Fix Time Stamps compares the netlist file with the 
board file and assigns the time stamps in the netlist to 
the modules in the board file, based upon reference 
designators. 



Librarians ❖ Make Board Template creates a custom PC board 
template file from a board file. 

❖ Make Library creates a module library file from a 
board file. 



7 





PC Board Layout Tools 386 + User's Guide 



Reporters Reporters are tools that produce human-readable reports, 
but do not modify design data in any way. Reporters 
include: 

❖ Module Report reports module locations in a PC board 
layout file. 

❖ Compare Netlists compares an EDIF netlist with a 
board file aijd reports differences between the two. 

Transfers Transfer tools run utilities that create the files necessary 
for other tool sets to continue the design process. During the 
design process, the design database created in one tool set 
(such as PC Board Layout Tools 386+) is not useable by other 
tool sets (such as Schematic Design Tools) for much of the 
design process. This is because the design is not complete. 
The transfer is how the design database is updated so that 
the other tools may have access. The Transfers tools take 
care of intermediate steps so that you don't have to. The 
four transfer tools in PC Board Layout Tools 386+ are: 

❖ To Schematic 

❖ ToPLD 

❖ To Digital Simulation 

❖ To Main 

For example, the To Schematic tool does this intermediate 
step: 

❖ Runs Back Annotate, updating the reference designators 
in the schematic so they match the new reference 
designators in the board file. 
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Learning PC Board 
Layout Tools 386+ 



Chapter 2: Installing 
PC Board Layout 
Tools 3864- 



Chapter 3: Transferring 
from schematic 
to layout 



Chapter 4: Introducing 
Edit Layout 



Chapter 5: Creating 
board modules 



Chapter 6: Placing the 
TUTOR board 



The remainder of the PC Board Layout Tools 386+ User's 
Guide shows how to use the tool to design a PC board by 
guiding you through various exercises. To create a board 
design, you use Edit Layout. 

Each of the remaining chapters builds on the skills and 
concepts from the previous chapter. 

The summary below describes the design concepts and skills 
you learn in each chapter. 



In this chapter you learn how to install PC Board Layout 
Tools 386+. 



In this chapter you learn how to transfer a design from 
Schematic Design Tools to PC Board Layout Tools 386+. 
This chapter describes how to edit the TUTOR386 
schematic so it contains all the information required by PC 
Board Layout Tools 386+. You learn how to configure 
Schematic Design Tools to produce a netlist, which Edit 
Layout uses to produce a board layout. 



This chapter introduces Edit Layout. You learn how to 
change default configuration settings, change view and 
display options, and define and save macros. 



Although PC Board Layout Tools 386+ provides extensive 
libraries, you may occasionally need a module not in any 
library. This chapter describes how to edit modules from 
within Edit Layout. In this chapter you learn how to create 
a new module, save the new module in a library, and export 
and import modules. 



In this chapter you create a PC board layout by loading the 
netlist you produced in Chapter 3: Transferring from 
schematic to layout. You learn the basic procedures required 
for placing modules. You also learn how to edit module 
placement. 
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Chapter 7: Routing the 
TUTOR board 



Chapter 8: Autorouting 
the TUTOR board 



Chapter 9: Printing and 
plotting the TUTOR 
board 



Appendix A: Phar Lap 
technical information 



In this chapter you route the TUTOR board. You also learn 
how to edit routed tracks. 



In this chapter you use the autorouter to automatically 
route the TUTOR board. In this chapter you learn how to 
customize autorouting methods by setting routing options. 



In this chapter you produce a print and a plot of the routed 
board on a printer and on a plotting device. 



This appendix describes command line options for the 
Phar Lap DOS memory extender. 
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Installing PC Board 
Layout Tools 386 + 



Upgrading from 
OrCAD/PCB II 



The installation program makes it easy to upgrade your 
OrCAD/PCB II board files and custom modules to PC Board 
Layout Tools 386+. You can choose to have all your 
OrCAD/PCB II board files and custom modules 
automatically converted during the installation process, or 
you can choose to convert the files manually. 



A NOTE: OrCAD/PCB II will not be accessible from the ESP 
design environment after PC Board Layout Tools 386 + is 
installed. See Fast Track for instructions on running 
OrCAD/PCB II from outside the ESP design environment. 



To make it easy to find the instructions that apply only to 
systems that are being upgraded from OrCAD/PCB II, they 
are marked with the symbol shown at left. 



If you are installing PC Board Layout Tools 386+ on a 
system that doesn't have any OrCAD software installed, 
you can ignore the instructions marked by this symbol. 



A CAUTION: If you are installing PC Board Layout 

Tools 386+ on a system that already contains OrCAD 
software, you must install new drivers. Be sure to follow the 
instructions given in the Installing the software section 
very carefully. 
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Installing PC Board 
Layout Tools 386+ 



Before you install 
«#> 



Installing the software 



A 



To install PC Board Layout Tools 386+ you must use the new 
INSTALL program to copy PC Board Layout Tools 386+ to 
your system. This is explained in Installing the software . 



Follow these steps if you are upgrading from 
OrCAD/PCB II to PC Board Layout Tools 386+: 

1 . Back up all of your custom PC board modules. This is 
especially important if you have modified any 
OrCAD-provided modules. 

2. Back up all of your OrCAD/PCB II board designs. 



Use the INSTALL program provided with PC Board Layout 
Tools 386+ to install the software. Do not use an older 
version of INSTALL already on your hard disk . 



NOTE: You may have problems installing the software if 
you have several TSR's (terminate and stay resident 
programs) loaded, such as an anti-virus program. If your 
computer is connected to a network, running SHARE.EXE 
may cause installation problems. Also, problems may occur 
if you run the installation program as a DOS application 
under Microsoft® Windows™. 

1 . Insert the disk labeled "Install" into your computer's 
floppy disk drive. 

2. At the DOS prompt, enter the name of the drive the 
disk is in. For example, if you placed the installation 
disk in drive A, type A : and press <Enter>. 

3. Type INSTALL and press <Enter>. 

INSTALL prompts you to enter the information it needs 
to install the software on your system. Answer the 
questions and insert disks into your computer's disk 
drive as requested. 
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If you already have any of OrCAD' s Release IV or 3864- 
software installed on your system, be aware of these 
two important details: 

❖ You must install the new INSTALL program on your 
hard disk, and you must install new display 
drivers. When INSTALL asks you if you want to 
install any of these, be sure to always answer YES. 

❖ The INSTALL program asks whether or not to 
update the ORCADESP.DAT files in your design 
directories. If your system uses the directory 
structure recommended by OrCAD, answer YES to 
this question so that INSTALL will do this for you. 
If your directory structure does not match the 
directory structure recommended by OrCAD or if 
you answer NO to this question you will need to 
manually update these files using the MERGEDAT 
program. MERGEDAT is described in technical note 
#45: Updating ORCADESP.DAT files with 
MERGEDAT . 

INSTALL asks you if you want all your OrCAD/PCB II 
board files and custom modules automatically 
converted for PC Board Layout Tools 386+. 

If you select automatic conversion, the installation 
program uses the OrCAD environment variables listed 
in your AUTOEXEC.BAT file to locate and convert all 
OrCAD/PCB II board files and custom modules. If you 
select manual conversion, refer to Fast Track for 
information on file conversion commands. 

You may need to manually convert files if you have 
OrCADNPCB II board files or custom modules in 
directories that are not in any directory path defined 
by the OrCAD environment variables. 

When the installation is complete, the DOS prompt 
displays. 

4. Reboot your system so that any changes INSTALL made 
to your AUTOEXEC.BAT file can take effect. 
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Transferring from 
schem atic to layout 



This chapter describes the processes used to transfer a 
design from Schematic Design Tools to PC Board Layout 
Tools 386+. The schematic you will work with is 
TUTOR386.SCH, which is the schematic for the board 
layout you load in the next chapter. In this chapter, you: 

❖ Configure the ESP design environment and Schematic 
Design Tools 

❖ Configure To Layout to produce netlist TUTOR386.NET, 
which is used to create a circuit board in chapter 6. 

❖ Transfer from Schematic Design Tools to PC Board 
Layout Tools 386+ 



The files you need These files are installed on your computer when you install 

PC Board Layout Tools 386+, and are used in this chapter: 

❖ TUTOR386.SCH - This is the schematic you edit to 
create the netlist TUTOR386.NET. 

❖ TUTOR386.LIB - This is the schematic parts library for 
TUTOR386.SCH. 

❖ TUTORORC.NET - This is an OrCAD-supplied netlist 
you can use if you do not want to create TUTOR386.NET. 

If you do not want to perform the steps describing how to 
create a netlist, you can complete this chapter up to the 
Configuring DRAFT and Schematic Design Tools section, 
then skip to the next chapter. 

When you begin Chapter 6: Placing the TUTOR board, you 
substitute TUTORORC.NET, the OrCAD-supplied netlist, 
for TUTOR386.NET. 
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Before you begin 



Keys 




<Enter> 



<Ctrl> 



Other keys 



Mouse basics 




Before you begin the exercises in this part of the user's 
guide, take a minute to review the conventions used in this 
guide and learn some operating system basics. 



PC Board Layout Tools 386+ is designed to operate on a 
wide variety of 386 and 486 computer systems. Since many 
computers label their keyboard keys differently, OrCAD 
has adopted standards to name two of the most widely- 
used keys. 



Whenever you see <Enter>, it means to press the <Enter> 
key on your keyboard. On your keyboard, the <Enter> key 
may be labeled Return. 

Throughout the user's guide, you are instructed to enter text. 
For example, the instructions may read "Enter the 
filename." This means to type the name of the file and 
press <Enter>. If you are instructed to "Type the following 
characters," you should type the specified characters 
without pressing the <Enter> key. 



Whenever you see <Ctrl> it means to hold down the 
<Ctrl> key and press another key. For example, if the 
instructions say "press <CtrlxA>", you should hold down 
the <Ctrl> key and press the <A> key. 



Alphanumeric, function keys, and other special keys are 
shown in angle brackets. 



❖ Clicking the left mouse button is the same as pressing 
the <Enter> key. In this user's guide, when you are 
instructed to "press <Enter>," you can use either the 
keyboard or the mouse, whichever you prefer. 

❖ Clicking the right mouse button is the same as pressing 
the <Esc> key. In this user's guide, when you are 
instructed to "press <Esc>," you can use either the 
keyboard or the mouse, whichever you prefer. 
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Keyboard input 



Operating system 
command prompt 



Commands 



Filenames 



Characters that you enter are shown in bold monospace 
font, such as "enter tutor .bdl". This text can also be 
enclosed in a box: 



tutor . bdl 



In the example above, you enter only the characters shown 
in bold. 



In this user's guide, the operating system command prompt 
is shown as: 



C : > 



Commands are shown in bold type. Main menu commands 
are shown in uppercase letters. Other commands are shown 
as they appear on the menu. When you are asked to select a 
command, usually both the main menu command and other 
command are specified. 



Filenames can be from one to eight characters long. A 
filename may also have a period and an extension 
consisting of up to three characters. You can use either 
uppercase or lowercase letters when entering a filename or 
extension, but the operating system converts all the letters 
to uppercase. 

Filenames and extensions usually contain only letters and 
numbers. However, you can use additional characters 
supported by the operating system. For compatibility with 
OrCAD's environment, use only letters (A-Z and a-z), 
numbers (0-9), underscores (_), number signs (#), and "at" 
signs (@). 

Most OrCAD software works with any characters your 
operating system supports. Some applications used in 
conjunction with OrCAD software — including SPICE 
programs, some PCB layout programs, and some text 
editors — support a more limited character set. You should 
keep any such limitations in mind as you design and avoid 
using characters that are allowed by one piece of software 
but not another. 
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Designs In the OrCAD design environment, all files pertaining to a 
design are stored in one directory on your disk. Putting 
different designs in different directories organizes your 
files, much as you would organize a file cabinet. 



Running the 
ESP design 
environment 



To run an OrCAD tool, you must first display the ESP design 
environment main screen. To do this, enter the command 
shown in bold: 



C: > ORCAD 



In a moment, the design environment screen displays 
(figure 3-1). 



Ot-CAD EDA Tool 


* TEMPLATE Dasi&r. Ot-CAD ESP V/X.XX 




Sd-t«m«tic Design 
Tools 


Proorsmmsble Logic 
Design Tools 






Digital Simulation 
Tools 


PC Board Layout 
Tools 






Exit ESP 


Dasign Management 
Tools 




OrCAD* 

CoPunigHt 1930. 1991. 1992 OrCPO Inc. ftU- RIGHTS RESERVED. 



Figure 3-1. The ESP design environment main screen. 
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Changing to the Before you work with any of the tools accessed from the 

TUTOR design main screen, you need to change to the TUTOR design. 

Remember, a design is a directory in which all the files 
related to a project are stored. 

1. Place the pointer on Design Management Tools 

Design Management Execute 

Tools and click the Local Configuration 

left mouse button. The Assign Hot Key 

menu shown at right configure esp 

displays. 

2. Select Execute. The dialog box shown in figure 3-2 
displays. 




Figure 3-2. Design Management Tools screen, Design View. 

3. Place the pointer on the design named TUTOR and click 
the left mouse button. This selects the TUTOR design. 

4. Select OK to return to the main screen. Notice that the 
heading in the upper center of the screen has changed to 
TUTOR Design. 

A NOTE: See the ESP Design Environment User's Guide for 
instructions on how to use Design Management Tools. 
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Changing the startup The ESP design environment is configured to the TEMPLATE 
design design each time you run OrCAD tools. Since you will be 

working in the TUTOR design throughout this tutorial, you 
need to change the startup design to TUTOR. Follow these 
steps: 

1 . Select Design 
Management Tools. 

The menu shown at 
right displays. 

2. Select Configure ESP. 

The Configure ESP 
screen displays (figure 3-3). 



Design Management Tools 
Execute 

Local Configuration 
Assign Hot Key 
Configure ESP 
Help 




Figure 3-3. The Configure ESP screen. 

3. Enter TUTOR in the Startup Design entry box. 

4. Select OK to save the configuration changes. The main 
screen displays. 

A NOTE : See the ESP Design Environment User's Guide for 

detailed instructions on how to configure ESP. 
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A NOTE: If you do not want to create the netlist 

TUTOR386.NET, perform the two steps listed below and 
skip to Chapter 4: Introducing Edit Layout. When you load 
the netlist in Chapter 6: Placing the TUTOR board, select 
TUTORORC.NET as the netlist filename. 

If you want to create the netlist, skip the two steps listed 
below and proceed to Configuring DRAFT and Schematic 
Design Tools . 

1. Select PC Board Layout 
Tools. The menu shown 
at right displays. 

2. Select Execute. The PC 
Board Layout Tools 
screen displays. 



PC Board Layout Tools 
Execute 

Local Configuration 
Assign Hot Key 
Configure ESP 
Help 
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Configuring 
DRAFT and 
Schematic Design 
Tools 



Configuring DRAFT 



Before you can edit TUTOR386.SCH you need to configure 
DRAFT to specify the source schematic. You also need to 
configure Schematic Design Tools to select TUTOR386.LIB 
as the configured library. 



1 . Select Schematic Design Tools, then select Execute. The 
Schematic Design Tools screen displays (figure 3-4). 




Figure 3-4. The Schematic Design Tools screen. 



2. Select Draft, then select Local Configuration from the 
menu and select Configure DRAFT. The Configure 
DRAFT screen displays (figure 3-5). 
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Configuring Schematic 
Design Tools 




Figure 3-5. The Configure DRAFT screen. 

3. Select ATUTOR386.SCH from the Files list box. 

4. Select OK. The Schematic Design Tools screen displays. 

1 . Select Draft, then select Configure Schematic Tools 
from the menu. The Configure Schematic Design Tools 
screen displays (figure 3-6). 




Figure 3-6. Partial view of the Configure Schematic Design 
Tools screen, Library Options section. 

2. Scroll to the Library Options section. 

3. Select ATUTOR386.LIB from the Available Libraries 
list box, then select Insert. The Configured Libraries list 
box displays ATUTOR386.LIB. 

4. Select OK. The Schematic Design Tools screen displays. 
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Displaying the 
schematic 



1 . Select Draft, then select Execute from the menu. In a 
moment, the schematic displays (figure 3-7). 




Figure 3-7. Partial view of the TUTOR386 schematic. 



The reference designators are not annotated and no 
module values are assigned. These tasks need to be done 
before you can create a netlist. 

You annotate reference designators by selecting 
Annotate Schematic from Schematic Design Tools. See 
Annotating the schematic. 

You assign module values to the schematic by creating a 
stuff file, then you select Update Field Contents to 
select the stuff file and insert the module values into 
Part Field 8 on the schematic. See Creating a stuff file 
and Updating field contents. 

2. Select QUIT Abandon Edits to return to the Schematic 
Design Tools screen. 
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Annotating the 
schematic 



Annotate Schematic scans a design and automatically 
updates the reference designators of all parts in the design. 

Annotate Schematic updates reference designators in the 
order the parts are placed in the design. You may assign all 
parts a new reference designator, including any manually 
edited parts, when annotating the design. To selectively 
change reference designators and leave others unmodified, 
use Draft 7 s EDIT Reference Name command. 

See Chapter 6: Annotate Schematic in the Schematic 
Design Tools Reference Guide for more information about 
Annotate Schematic. 

Follow these steps to annotate the reference designators on 
TUTOR386.SCH: 

1. Select Annotate Schematic, then select Local 
Configuration from the menu and select Configure 
ANNOTATE. The Configure Annotate Schematic screen 

displays (figure 3-8). 




Figure 3-8. The Configure Annotate Schematic screen. 

2. Enter TUTOR386 . SCH in the Source entry box. Do not 
change any of the default settings. 

3. Select OK. 
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4. Select Annotate Schematic, then select Execute from 
the menu. Processing status displays in a window at the 
bottom of the screen. The status window closes when 
Annotate Schematic is complete. 

5. Select Draft, then select Execute. The reference 
designators are annotated for TUTOR386.SCH, as 
shown in figure 3-9. 




Figure 3-9. A partial view of the annotated schematic. 



6. Select QUIT Abandon Edits to return to the Schematic 
Design Tools screen. 
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Viewing key fields 



Key fields tell Update Field Contents where to look for 
data. A stuff file, or update file, tells Update Field 
Contents what module value to insert in the schematic 
when it finds a match. 

Update Field Contents uses the preconfigured key field 
entry in the Update Field Contents entry box of the 
Configure Schematic Design Tools screen to construct a text 
string called a match string. 

Key fields for Schematic Design Tools are already 
configured to use the schematic Part Value field and 8th 
Part Field. The Part Value field is used as the match string 
that determines what module values go in the 8th Part 
Field on the schematic. 

Follow these steps to view the preset key fields for 
TUTOR386.SCH: 

1. Select Draft, then select Configure Schematic Tools. 
The Configure Schematic Design Tools screen displays. 

2. Scroll down to the Key Fields section. 

3. A V displays in the Combine for Field 8 entry box for 
Update Field Contents. The letter V represents the 
value in the schematic Part Value field, and specifies 
the Part Value field as the match string. 

4. The number 8 displays in the Module Value Combine 
entry box for Create Netlist. This specifies the 8th Part 
Field on the schematic as the field that To Layout 
checks for the module value when it creates a netlist. 

5. Go to the top of the Configure Schematic Design Tools 
screen and select Cancel. 
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Creating a Stuff file Update Field Contents requires a stuff file. You create this 

text file using a text editor like M2EDIT, the text editor 
that comes with Schematic Design Tools. If you use a 
different text editor, use the comparable commands of your 
text editor. 

A NOTE: Be sure to save this file as text only. Any special 
. formatting inserted by your text editor may cause Update 
Field Contents to fail. 

Follow these steps to create the stuff file TUTOR386.STF: 

1 . Select Edit File, then select Execute. The Edit File 
screen displays (figure 3-10). 




Figure 3-10. The Edit File screen. 



2. Enter TUTOR386 . STF in the File to Edit entry box, 
then select OK. The M2EDIT screen displays. 

A stuff file is composed of a list of text strings which 
are delimited with single quotes. The strings are 
separated with any number of space, tab, or return 
characters. A string cannot contain a single quote. 

Update Field Contents looks at the strings in the stuff 
file in pairs, so for readability and clarity each pair is 
placed on a separate line in the stuff file. The first 
string in each pair is the match string. The second string 
is what Update Field Contents places into the 
schematic part field when it finds a match. 
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3. Enter the text shown below, including single quotes and 
upper and lower case characters. Separate the pairs on 
each line with two tabs. 



' 10k' 
'9.1k' 

' . OluF ' 
'100uF' 

' 47uF ' 

' 470uF ' 

' 22uF ' 

' 74LS04 ' 
'TIL309 ' 
' 22V10 ' 
'LM7805 ' 
' 9 V ' 

' Mode ' 
'Reset ' 



' RC05 ' 
'RC05 ' 

'CKO 5 ' 

' CKO 5 ' 

' CK05 ' 

' CK05 ' 

' CK05 ' 

' 14DIP300 ' 
' TIL309 ' 

' 24DIP600 ' 
' TO220 ' 

' BAT9V' 

' 8DIP300 ' 

' PBTN2PIN' 



4. Select Output to save the text file as TUTOR386.STF. 

5. Select Exit to close M2EDIT. The Edit File screen 
displays. 

6. Select Cancel to dismiss the Edit File screen and return 
to the Schematic Design Tools screen. 
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